Research Motivation
2 § Sound quality is an important factor in the design of competitive engines § Gear rattle is a phenomenon that can greatly affect the quality of the overall diesel engine sound § Currently used metrics (such as Aweighed Sound Pressure Level) might not adequately address the role of gear rattle noise on the overall sound quality of the engine § An understanding of human's response to the gear rattle noise is needed § With this understanding, metrics may be developed to quantify the influence of gear rattle on overall sound Taken from Singh, 1989 (Fig. 3) Gear • A subjective test was designed to -determine detectable levels of gear rattle -investigate the perception of growth and attenuation of gear rattle -determine the increase of annoyance ratings for sounds with increasing levels of gear rattle
• Subjective Test Setup
• Test was conducted in a double walled sound booth at Herrick Labs
• Signals were presented to subjects using Etymotic Research ER-2 earphones
• Subject Population
• 40 Subjects tested in total (20 women and 19 men; 1 did not answer)
• Median age: 24 (Ranged from 19-36)
• • In general, detectable rattle levels begin at 10 dB below the background (baseline) engine level
• A minimum change of 3 dB in rattle level (increase or decrease) is noticeable to subjects
• Diesel engine 'experts' responses differed from the general public -Better at detecting rattle by approximately 1-2 dB -Could detect attenuation of rattle with smaller changes (approximately 1 dB)
• Annoyance ratings increase with an increase in rattle
• Diesel 'experts' rated high rattle signals as more annoying than the general public 23 I would like to thank the members of the Walesboro Noise and Vibration Lab at Cummins for their help and advice throughout this research.
